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Abstract 
This paper presents a comparative parallel about resistance to disintegration or cohesion loss from the results of the Cantabro test 
in dry and wet methods for specimens made with two types of porous asphalt friction courses exposed: the first of them designed 
and produced from the modified asphalt cement penetration standard 60-70 x10-1 mm with an additive consisting of fatty acid 
amides in a proportion of 2.0 % with respect to the total mass of the binder present in said mixture and the second without modifying 
additive. 
The porous asphalt friction courses are a type of surface in a pavement structure which by its characteristic particle size distribution, 
allow rapid infiltration of stormwater runoff. Thus, it can be achieved to final disposal of the tread. The experimental model that 
led to the mechanical characterization based on resistance to the disintegration of this type of mixture in particular, was made based 
on the methodology of the Cantabro test in Angeles machine, revealing satisfactory results for a type of porous asphalt friction 
courses. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
 
The asphalt concrete is the product of dosed mixture of stone aggregates, asphalt cement and mineral filler. Its use extends towards 
the tread surface shaping, asphalt and intermediate bases in flexible pavement structures.  
Its function within the pavement structure depends largely on the grain distribution, as it will give it a characteristic mechanical 
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behavior, in addition to traffic must provide safe and noiseless surface, be resistant to wear by traffic, highly stable resist rutting, 
displacement or other surface distortions, have a high coefficient of friction to resist sliding and provide good traction. 
The porous asphalt friction courses constitute a type of road surface that is completely opposed to the idea initially designed for an 
impermeable asphalt friction course. 
They have an open-graded, obtained from the non-uniform sizes present in their mineral skeleton distribution. Proof of this is that 
the percentage of sand, for such mixtures is not very high. 
The mechanical behavior of asphalt mixtures depends essentially on the type of mixture, their components and their processing 
conditions. Some of them are: the presence or absence of additives, the particle size distribution and mixing and compaction 
temperatures. 
The current research, whose results will be presented below, is based on the characterization of a porous asphalt mixture in its 
property of resistance to degradation or cohesion loss. To determine this measure, two groups of porous asphalt mixture´s briquettes 
were tested by Cantabro trial, whose composition differs for one of the groups, in the presence of a viscosity asphalt cement 
improver additive that had a direct impact on cohesion mineral skeleton-bituminous binder pair. 
 
 
2. Porous asphalt friction courses 
2.1 Background 
 
The background of porous surfaces are essentially rolling back to the 1970s, worldwide. Beginning this year, a significant progress 
in areas such as design, development and commissioning had been shown. Gradual solution to the problems encountered during 
the processing room is also provided. 
In Europe, the first country to extensively study such mixtures was Spain. In order to generate an improvement of conditions of 
service of vehicles under conditions of rainfall were focused all its efforts; while in 1972 in the United States, took place probably 
the first research on the rolling surfaces permeable (porous, permeable or pervious pavements), which were used as thin layers (25 
mm.) in order to renew the surface texture of slippery or exudates roads. 
In 1977, some researchers in Denmark, were concerned by the phenomenon of aquaplaning and effective way to eradicate it. A 
porous pavement structure containing between 4.1% and 4.3% of bitumen by weight of the mixture and a percentage of voids of 
15%. This composition further worked to produce lower noise emissions. 
In 1980, some scattered studies were focused on developing a design and control methodology. Both Highways general 
Department, the University of Cantabria and others private companies of Spain were the main sponsors of this project. As a result 
of these investigations the following tests were normalized: 
x Determination of the abrasion loss of asphalt mixtures by using Los Angeles machine (Cantabro test).  
x Determination of the in situ permeability by using the LCS permeameter  
x Additionally, the design, manufacture, construction and control of porous asphalt mixtures were normalized. (Montejo 
Fonseca, 2010) 
In 1990 in Spain, a total of approximately 3,000,000 m2 of rolling porous mixtures with a content exceeding 20% of avoids working 
properly and having a good slip resistance, even in heavy traffic, had been built. At the beginning of XXI century, studies were 
initiated to evaluate the effects of cellulose and polyester fibers on the properties of porous asphalt mixtures using soil tests such 
as: abrasion, and volumetric moisture damage. Experimental results indicated that fibers mainly stabilized asphalt cement and 
formed a viscous film around the stone aggregates. By comparison, the cellulose fibers worked better than the polyester fibers in 
porous asphalt mixtures. (Hassan & Al-Oraimi, 2014). 
Because of its ability to reduce noise, porous asphalt concrete began to be used more frequently in the Netherlands treads on roads 
with a thickness of 50 mm. The development of some researches revealed that the quality of the mixture, as is known, had a very 
great influence on the performance of the same and shown for instance, that the content of the asphalt cement under 4% should not 
be accepted. 
2.2 Porous asphalt friction courses: Basic issues. 
 
The porous asphalt mixtures are composed, like the dense or conventional asphalt mixtures, by a combination of stone aggregates, 
asphalt cement and mineral filler, if it is required. The primary characteristic of such mixtures is having a sufficiently high void 
content, thanks to its particle size distribution, to allow the water product of rainfall falling on the road, can escape quickly by 
infiltration and can be conducted later toward the porous and sub - porous elements, avoiding their stay on the surface of the 
wearing course, even under intense and prolonged rainfall. (Montejo Fonseca, 2010) 
In other words, they form a structure consisting of several layers of building materials permitting the passage of water throughout 
of it, whose only mission is the evacuation of water to the sides, not allowing storage in the lower layers of the structure pavement. 
They must be built on completely impermeable asphalt bases, with excellent planimetric, geometric and porous specifications, to 
prevent infiltration of water into the lower layers or the accumulation of it in the folder. 
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One of the most common problems while it is raining, is the loss of adhesion or even contact between the tire - road surface and 
decreased driver visibility, both conditions caused as a result of the water thin film disposed on the surface called hydroplaning, 
sometimes by the limited capacity of the cross slope to evacuate it completely. This condition may become unsafe if the driver is 
operating her/his vehicle to high speed, generating an ideal scenario for the overturning of vehicles, under the loss of grip with the 
surface. (Muñoz Rojas & Ruiz Rodrigo, 1999). 
Summing up, the porous asphalt mixtures, initially designed to improve circulation with rain and avoid the problem of aquaplaning 
or hydroplaning , have shown a number of other important benefits in the field of security, one of which is directly related to the 
removing the splash and spray effects, thus providing a better visibility. However, the lifetime of the road surfaces constructed with 
porous asphalt mixtures is limited, mainly due to the clogging of the voids. (Othman Hamzah, Mohd Rosli , & van de Venb, s.f.) 
Both conditions would be fully eradicated, if constructed treads with porous asphalt mixtures. 
With a percentage of voids in the mixture (comprised between 20% and 25%) and a very low proportion of fine aggregate (between 
15% and 30%), the asphalt cement should have good cohesion to prevent disintegration of the mixture. In addition, the asphalt 
cement requires a high viscosity to provide adequate envelope of the aggregates and avoid harmful effects of aging and the action 
of water in such open asphalt mixtures. The porous asphalt mixtures have a number of characteristics that make their behavior is 
very different from conventional impermeable mixtures. Some advantages are listed below: 
x Maintain a high skid resistance at high speeds  
x Reduce water projected by the passage of vehicles  
x Improve visibility with the road surface wet  
x Adequate mechanical behavior  
x Comfortable and quiet road surface  
x Adequate macrotexture to maintain tire-pavement grip at high speeds  
x High resistance to sliding in the rain and eliminates or significantly reduces the possibility that the phenomenon of 
aquaplaning occurs  
x High resistance to plastic deformation. 
With these advantages, this type of surface has a number of limitations and disadvantages that must be taken into account for its 
adequate use and maintenance. These problems refer to its durability, clogging, driving safety, adherence, winter maintenance and 
mechanical behavior: 
x Durability: A highest percentage of voids of these mixtures may promote oxidative aging of asphalt. However, this 
process of deterioration is offset by the greater wealth of asphalt cement of these mixtures. The high content of voids can 
also promote the effect of the binder unwrapped by water, failure that would occur in the event of a poor adhesion between 
the mineral skeleton and the bituminous binder. 
x Driving safety: Although a priori one might think that the use of porous layers tread can influence very positively in road 
traffic and reduce the number of accidents during the rain, to eliminate the problem of hydroplaning and reduce splash 
and spray; statistics show opposite results. Appears to be improving ride quality with rain also encourages drivers to 
speed up circulation, so its effect can be compensated. (Miró Recasens, 2006) 
x Clogging: One of the main concerns raised by the use of porous or permeable mixtures is the gradual clogging of their 
voids. The clogging is slower when the percentage of voids in initial mixture is higher. To get a good evacuation of water 
and keeps it in the course of time, necessary to use mixtures with 20% voids minimum. If is larger the aggregate size, 
will be larger the voids and diameters of the channels of communication between pores. 
x Noise: The effect of porous asphalt mixture to reduce noise also depends on the degree of cleaning. If clogging increases, 
its effect decreases, reaching behave as a dense layer when clogged. 
x Mechanical behavior: Most countries consider that the porous asphalt friction course is less than one agglomerated dense 
structural capacity, from 50% to 75% , ie to 40 mm with a porous mixture equivalent to 20 -30 mm in a conventional 
dense mix. Although this ratio varies greatly depending on the type of road surface, the granular layers and environmental 
conditions. 
x Repair and maintenance: The performances range goes from simple local repair in the damaged material is removed, the 
area is closed, the edges are cut vertically and a new layer of tread porous framed in routine operations and preventive 
maintenance extends to widespread or regular maintenance and corrective actions where on the porous layer bituminous 
is extended a dense mix again or another porous layer, depending on the state of the road surface, its capacity will be 
placed their structural and surface damage. (Miró Recasens, 2006) 
x Design, production and placement: Both the production of asphalt porous their subsequent placement in a flexible 
pavement structure, are less tolerant than conventional dense asphalt mixtures. 
An insufficient compaction process increases the void content but decreases the strength and durability of the mixture. 
Excessive compaction compromises the permeability of the pavement. 
 
The characteristics or functional features of the porous asphalt mixtures lie essentially on the surface. Of their finishing and 
materials that were used in their construction depend so interesting and troubling aspects for users as: 
x The tire grip the pavement  
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x The noise outside and inside the vehicle  
x Projections of water in rainy weather  
x The optical properties  
x The tire wear and aging vehicles. 
The development of a porous asphalt mixture involves the use of a very different mix of traditional particle size distribution, it 
implies the presence of a high percentage of voids, as we recently said. As a result, the resilience of the mixture is not based on 
cohesion, but in the internal friction. This lack of cohesion causes the mixture to be quite critical of certain efforts traffic, especially 
the tangential type, causing disintegration phenomena. To combine good porosity with good resistance to disintegration, it is 
necessary to perform a careful mixture design, selecting in detail the various components, their proportions and using different 
trials. (Montejo Fonseca, 2010). 
 
2.3 Porous asphalt mixtures produced with modified asphalts 
 
There are many cases in which the characteristics of the asphalt mix obtained from conventional asphalt cements are unable to 
resist the combined action of traffic and weather occur, so that the use of modified asphalt cements which present better rheological 
properties is needed, a greater degree of adhesion, higher resistance to thermal aging and reduced susceptibility. 
Asphalt mixtures prepared with these modified asphalt cements have high stiffness values at high operating temperatures, reducing 
rutting and low stiffness values at low temperatures, which reduce the risk of premature appearance of cracks. Similarly, the degree 
of affinity binder - aggregate in the presence of water, are substantially improved. 
Some of these properties can be substantially improved by employing harder binders, but this will reduce the flexibility at room 
temperature and the binder will provide a higher degree of brittleness at low temperatures. 
The main advantages offered by the modification of asphalt is summarized in the following: 
x Improve stiffness of asphalt cement at high service temperatures, minimizing the risk of rutting.  
x More flexible asphalt mixtures at low operating temperatures to minimize the appearance of cracks associated with 
thermal changes.  
x Improve resistance to fatigue and abrasion of asphalt mixtures.  
x Rejuvenate the asphalt cement.  
x Minimize problems during placement and compaction of the asphalt mixture. 
All these reasons have led to, that in Spain, from the beginning of their employment, the porous asphalt mixes are designed based 
on porosity and wear resistance, assessed by the Cantabro test of abrasion loss.  
Additionally, the Cantabro test is widely used in Japan to evaluate the resistance to loss of particles or disintegration of porous 
asphalt mixtures, in winter conditions. (Poulikakos, Takahashi, & Partl, s.f.) 
There are several methods and products on the market, which contribute to the modification of asphalt cements in order to provide 
the whole mixture overall durability and resistance to disintegration due to the action of loads in time. For the particular case of 
this research, a modified asphalt binder with organic additives whose composition is based on fatty acid amides was performed, 
which have been used as viscosity modifiers in the asphalt for a number of years. 
Licomont Bs-100 is an asphalt modifier low molecular weight based on derivatives of fatty acids which can increase the life 
expectancy of the road surfaces, especially in high temperature environments. To improve adhesion levels and compaction within 
the asphalt mix stiffness and increase asphalt, optimum resistance to deformation induced by traffic and weather ensures even when 
processed at low temperatures. 
 
 
Figure 1. Licomont Bs-100 in powder appearance. Source: Own research. 
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One aspect that is worth keeping in mind is that the asphalt properties change over time, and because of this the specifications used 
for design of road meshes based on the initial physical properties do not ensure good performance after the asphalt has been mixed 
with the aggregate, applied and implemented to support the efforts own mechanical transport. In the process of developing of a 
porous asphalt mix, they are oxidized by the action of atmospheric oxygen and high mixing temperatures, allowing the phenomenon 
of aging start immediately, and then be induced by various climatic factors affect pavement. Therefore, for asphalt pavement with 
durability, not enough just to change the asphalt binder, consider the effect of the change in the chemical composition of asphalt 
cement in the mixing hot and during the service time. (Vargas & Reyes, 2010) 
 
 
3. Design of experiment 
 
In accordance with the methodology adopted for the characterization of porous asphalt mixtures, two groups of briquettes are 
produced in the laboratory under the Cantabrian Method INV E -760, a first group (9 briquettes) with a modified asphalt cement 
AC 60-70 in a proportion of 2,0 % with the additive based on fatty - acid amides Licomont Bs-100 and a second group (9 briquettes) 
with conventional asphalt cement AC 60-70 without modification. For both variations of the content of asphalt cement was used 
as follows: 4.5%, 5.0% and 5.5%. This, in order to assess their performance against the action of decay generated by the action of 
traffic loads and the gradual movement of accommodation at the time of the mineral skeleton. 
At this point, it is worth remembering that in Spain where it was first addressed the characterization of porous asphalt by mechanical 
test was related to their mode of deterioration, developing a method that has been widely disseminated and accepted. The procedure 
developed is Cantabro test of abrasion loss, which allows to evaluate the resistance of the mixture to its disintegration by impact 
and abrasion caused by transport. The test consists of introducing into the machine of the Angels a cylindrical specimen made of 
the Marshall compactor, and subjecting it to 300 revolutions of the drum. During the test the specimen be fleshing and end of the 
test is given the percentage of weight lost. (Miró Recasens, 2006) 
The procedure will be performed in accordance with the proposed sections 450 "Hot Mix Asphalt (asphalt concrete mixture and 
high modulus)" and 453 "porous asphalt mix." (Instituto Nacional de Vías, 2007) 
He underwent elaborate briquettes, the characterization testing of bituminous mixtures by the Cantabrian open trial losses wear 
by testing standard. This allows direct assessment cohesion, interlocking and resistance to disintegration of the mixture to the 
abrasive effects and suction caused by traffic.  
 
The characterization of stone aggregates used for the production of briquettes or molds test satisfied the following properties: 
 
Table 1. Stone aggregate characterization used for porous asphalt mixtures production. 
 
DESCRIPTION TEST RESULTS 
SPECIFICATION MD-1 
INVIAS ART. 400 
Degradation in Angeles machine 12,0% 25% máximo 
Sodium sulphate loss 
Agregado Grueso = 7,1% 
12% máximo Agregado Fino = 6,6% 
Plastic limit 20,7% - 
Plasticity index 3,3% N.P 
Liquid limit 24,0% - 
Sand equivalent 75,0% 50% mínimo 
Superficial cleaning of the aggregate 0,49% 0,5% máximo 
Filler unit mass of toluene 0,8 g/cm³ 0,5 - 0,8 g/cm³ 
 
The processing temperature of the mixture was in the range of 144 °C to 149 °C and a satisfied a suitable envelope of the aggregate 
without runoff occurring binder. 
 
4. Results  
 
The mechanical characterization based on resistance to the degradation of this particular type of mixture is made based on the 
results achieved in the Cantabro test. The Cantabro test is one that evaluates the percentage mass loss after experiencing the 
Marshall briquettes type 300 machine cycles in Los Angeles machine without abrasive charge at a regulated speed of 32 rpm. The 
dry and wet methods to assess the ability of the mixture to withstand disintegration action against chafing or permanent contact 
with water, after being assessed his condition after a dive to 60 °C for 24 hours. 
In accordance with the methodology of national roads, the minimum conditions that a porous asphalt mix should satisfy for the 
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Cantabro test, are listed below: 
 
x Wear losses at 25 °C, determined according to the procedure described in Test Method INV E -760, shall not exceed 
25%. 
x The dosage of bituminous material shall not be less than four and a half percent (4.5%), compared to the dry weight of 
the aggregates, including mineral filler. 
x The abrasion loss in the Cantabro test as the test standard INV E -760, the specimens after being subjected to a process 
of immersion in water for twenty-four hours at 60 °C, shall not exceed forty percent 40%. 
Discussed above and, by comparing the formulas of work for each of the mixtures can be verified, one with normalized asphalt 
cement AC 60-70 unmodified asphalt cement with amides of fatty acids Licomont Bs -100 and the other with normalized asphalt 
cement AC 60-70 with a modification of 2.0 % by mass of the binder with fatty acid amides, it is observed that the former does not 
meet all the requirements for any of the three rates of asphalt cement in the mixture ratio, tested (4.5%, 5.0% and 5.5%) for any of 
the two types of test: dry and wet. 
 
In brief, it is possible to say that the porous asphalt mixes, require for their design and development, a modified asphalt binder that 
would give greater cohesion to the asphalt mixture. Meanwhile, the working formula obtained with the modification of asphalt 
binder with 2.0 % of the fatty acid amide; reflected satisfactory results in mass loss properties under dry and wet methods. 
One aspect that greatly highlights the results of this research is that although in Colombia, production of porous asphalt mixtures 
is made from modified asphalt cement type II and III, ie , asphalt cements that have in their composition the presence of chains 
based polymer EVA and SBS , which allows the mineral skeleton be wrapped by one, although thin mesh, very sturdy, the designed 
porous asphalt mix, with a slight modification to the asphalt binder consisting of 2.0% with respect to the mass all the same, and 
supplements smoothly satisfies this condition viscous binder and exposes a consistency that makes maintain cohesion in the mix, 
even in the presence of water. Condition that is manifested in the results presented for the wear Cantabro test, listed below: 
 
Table 2. Results for group of briquettes in Cantabro test. Wet and dry methods. 
 
Description of porous asphalt mixture % Loss of abrasion average. 
Cantabro test dry method. Porous asphalt mixtures whose asphalt is modified with 
Licomont at 2,0% 16% 
Cantabro test dry method. Porous asphalt mixtures unmodified 25% 
Cantabro test wet method. Porous asphalt mixtures whose asphalt is modified with 
Licomont at 2,0% 24% 
Cantabro test wet method. Porous asphalt mixtures unmodified 46% 
 
From the mechanical behavior reflected by each group separated by briquettes modification of asphalt cement at a ratio of 2.0%, it 
is further possible to infer that the different percentages for the asphalt cement in each of the briquettes (4.5 %, 5.0% and 5.5%), 
and for tests in dry and wet, those samples with asphalt binder modified with Licomont Bs -100 had a very similar behavior, ie, 
mass loss rates without much dispersion. 
For the specific case of the wet test, briquettes made with modified with Licomont Bs -100, the mass loss rates for varying 
percentages of asphalt cement (4.5% , 5.0 % and 5.5%) were 24%, 25% and 26% respectively. As evidenced in Figure 1. In contrast, 
the briquettes are made without modification of asphalt cement for the same percentages, not fulfilled in any case, with the 
percentage of maximum mass allowed. 
It should be noted that of the two modalities, the Cantabro wet test, reveals a situation closer to that experience a tread built with a 
porous asphalt mixture behavior. That modification of asphalt cement from Licomont Bs -100, expose as good behavior in mass 
loss, about 20% less when compared with briquettes without modification of asphalt cement, after a period of 24 hours immersion 
at 60 °C, we infer that the additive provides a film to the skeleton of the mixture can hold together against the constant action of 
water. 
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Figure 2. % Loss of mass vs. % AC behavior. Cantabro test wet method. Maximum percentage of loss of mass = 40% 
 
On the other hand, for dry testing briquettes modified with Licomont Bs -100, the percentage mass loss for asphalt cement varying 
percentages (4.5%, 5.0% and 5.5%) were 20%, 13% and 9% respectively. As evidenced in Figure 4. In contrast, the briquettes are 
made without modification of asphalt cement for the same percentages, not fulfilled in any case, with the percentage of maximum 
mass allowed. 
 
            
 
 Figure 3. Cantabro test. Initial appearance. 
 
     Figure 4. Cantabro test. Final appearance.
In this way, it is possible to say that the porous asphalt mixes, require for their design and development, a modified asphalt binder 
that would give greater cohesion to them. Meanwhile, the working formula obtained with the modification of asphalt binder with 
2.0% of the fatty amide Licomont Bs-100; reflected satisfactory results in mass loss properties under dry and wet methods, content 
of voids and permeability tests. 
 
Figure 5. % Loss of mass vs. % AC behaviour. Cantabro test dry method. Maximum percentage of loss of mass = 25%. 
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5. Discussion 
 
The porous asphalt mixtures, which have been standardized in several countries in areas such as: particle size distribution, 
percentage of voids and characteristics of cement or asphalt binder, are increasingly being studied, after recognition of its many 
benefits. 
As the years pass, is looking for ways to make them more durable over time, and negative factors such as obstruction of the cavities, 
the oxidation of asphalt cement and its reduction to an asphalt layer of incipient structural contribution, have increasingly weight 
in the scientific community and projects in similar conditions. 
A definite point of comparison, it is undoubtedly the granulometric composition of the porous asphalt mixtures. The percentage 
share of coarse and fine aggregates, the latter relatively low, shows great similarities or rapprochement between the Spanish and 
Colombian regulations, as evidenced by Figure 5. This is the starting point for defining the percentage of voids of the mixture, is 
added later, the temperature of compaction. 
 
 
 
Figure 6. Comparative curve for a particle size distribution comparative curve. Spanish and Colombian laws for porous asphalt 
mixes. 
 
As reflected in Tables 3 and 4, corresponding to the particle size distribution for the Spanish and Colombian law respectively, there 
are slight differences when compared, for there are certain sizes that are legal for each country. However, the two sets of standards 
for granulometric popular, respected each, some gradation. 
 
Table 3. Particle size distribution for porous asphalt 
mixtures.  Spanish regulations PA-12 
 
Table 4. Particle size distribution for porous asphalt 
mixtures.  Colombian regulations MD-1 
 
 
PARTICLE SIZE (mm) 
% PASSING PERCENTAGE 
RANGE MIN. RANGE MAX. 
20,000 100 100 
12,500 70 100 
10,000 50 80 
4,750 15 30 
2,500 10 22 
0,630 6 13 
0,075 3 6 
PARTICLE SIZE (mm) 
% PASSING PERCENTAGE 
RANGE MIN. RANGE MAX. 
19,000 100 100 
12,500 70 100 
10,000 50 75 
4,750 15 32 
2,000 9 20 
0,425 5 12 
0,075 3 7 
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In order to implement the characterization and define the impact on the mechanical behavior of asphalt mixtures porous, or have 
some climate weathering factors, relevant experience in the Netherlands is published, which reveals a concern about the 
involvement room temperature prior to the Cantabro test, and how the latter slightly alters the results of abrasion loss rate in the 
Cantabro test for porous mixtures, after undergoing 300 cycles in the drum of the Angels. Low values for the ambient temperature 
reflect a greater loss of abrasion. (Othman Hamzah, Mohd Rosli , & van de Venb, s.f.) 
Meanwhile, in Kyoto Jukan Expressway, a mechanism was implemented to test corroborate the durability of a porous surface 
rolling. Some sections were constructed of porous asphalt mixtures that included in their composition of the asphalt binder modifier 
additive, and some do not. The results show that the surface of porous asphalt mix that included in its asphalt cement composition 
modified satisfied fully with the specifications of Kyoto and produced no longitudinal cracks, also recorded better results in the 
disintegration of aggregates and aging of the asphalt binder. In contrast, sections constructed with unmodified asphalt cements, and 
subject to standard specifications, the obstruction caused due to moving vehicles, and generated longitudinal cracks. (Moriyoshi , 
Jin , Nakai , & Ishikawa , s.f.) 
Other similar experiences, this time with employees waste ground rubber as an asphalt binder modifier. In 2006, China was the 
country ranked first in the world in the production of new tires, generating 280 million units. These new tires eventually be 
discarded because they represent a potential threat to the environment and human health. One solution to counter the adverse effects 
of discarded tires in the environment is the use of them in the construction of pavement, because the tire powder functions as a 
binder modifier in the asphalt or the mix. 
This type of rubber modified asphalt mixtures or waste ground tire has several benefits, few of them: reducing traffic noise, reduced 
maintenance costs and rehabilitation, asphalt cement reduced susceptibility to temperature, and possibly, increasing the structural 
capacity of the asphalt mixtures in terms of rutting and cracking. However, the crumb rubber used in pavement construction is 
accompanied by two main challenges. The first and most important of the two challenges is the use of high temperatures in 
production of asphalt modified with crumb rubber mixtures, because it forms a sticky gel which increases the viscosity of the hot 
binder. This can lead to increased fuel requirements and emissions of greenhouse gases. (Jamshidi, Othman Hamzah , & You , 
2013) 
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